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WEBBING RETRACTOR, WEBBING RETRACTING METHOD, AND VEHICLE 
Technical Field 

[0001] The present invention relates to a webbing retractor and a webbing retracting 
method in which a webbing is taken-up due to a pretensioner mechanism being operated, 
and to a vehicle equipped with the webbing retractor. 
Background Technology 

[0002] There are webbing retractors equipped with a pretensioner mechanism and a 
sensor lock mechanism (see, for example, Patent Document 1). The pretensioner 
mechanism takes-up a webbing by being operated at the time of an emergency of a vehicle. 
At the time when the sensor lock mechanism senses that the pull-out acceleration of the 
webbing has become greater than or equal to a predetermined acceleration, the sensor lock 
mechanism is operated and locks the pulling-out of the webbing. 

[0003] In this webbing retractor, after operation (after the conclusion of operation) of 
the pretensioner mechanism, pulling-out of the webbing is impeded due to the sensor lock 
mechanism being operated. 

[0004] However, as described above, the sensor lock mechanism is operated at the 
time when the sensor lock mechanism senses that the pull-out acceleration of the webbing 
has become greater than or equal to the predetermined acceleration. Therefore, the 
webbing is pulled-out from after the operation of the pretensioner mechanism until the 
operation of the sensor lock mechanism. 

Patent Document 1: Japanese National Publication No. 10-500648 
Problems to be Solved by the Invention 

[0005] In view of the above-described circumstances, an object of the present 
invention is to provide a webbing retractor, a webbing retracting method, and a vehicle 
which can reduce the amount of a webbing which is pulled-out after operation of a 
pretensioner mechanism. Further, an object of the present invention is to provide a 
webbing retractor and a vehicle which can make substantially constant the load which is 
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applied to a vehicle occupant from a webbing after operation of a pretensioner mechanism. 
Means for Solving the Problems 

[0006] A webbing retractor recited in claim 1 comprises: a rotating member by which, 
due to the rotating member being rotated in a take-up direction, a webbing is taken-up, and 
by which, due to the rotating member being rotated in a pull-out direction, the webbing is 
pulled-out; a pretensioner mechanism which, by being operated, rotates the rotating 
member in the take-up direction; and an engaging member which, at a time of operation of 
the pretensioner mechanism, is changed from a non-engageable state in which the 
engaging member cannot engage with the rotating member to an engageable state in which 
the engaging member does not engage with the rotating member to which rotational force 
in the take-up direction is applied and engages with the rotating member to which 
rotational force in the pull-out direction is applied, the engaging member impeding rotation 
of the rotating member by engaging with the rotating member. 

[0007] In the webbing retractor recited in claim 1, the engaging member is set in a 
non-engageable state and cannot engage with the rotating member. Further, due to the 
pretensioner mechanism being operated, the rotating member is rotated in the take-up 
direction and the webbing is taken-up. 

[0008] Here, when the pretensioner mechanism operates, the engaging member is 
changed from the non-engageable state to the engageable state. 

[0009] The engaging member which is in the engageable state does not engage with 
the rotating member to which rotational force in the take-up direction is applied. Therefore, 
rotation of the rotating member in the take-up direction due to the operation of the 
pretensioner mechanism is permitted. 

[0010] Further, the engaging member which is in the engageable state engages with 
the rotating member to which rotational force in the pull-out direction is applied, and 
impedes rotation of the rotating member. Therefore, when rotational force in the pull-out 
direction is applied to the rotating member after operation (after the conclusion of 
operation) of the pretensioner mechanism, the engaging member immediately engages with 
the rotating member. In this way, rotation of the rotating member is impeded, and 
pulling-out of the webbing is impeded. Accordingly, the amount of the webbing which is 
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pulled-out after operation of the pretensioner mechanism can be reduced. 

[0011] A webbing retractor recited in claim 2 comprises, in the webbing retractor 
recited in claim 1 : an urging component for urging the engaging member toward the 
engageable state; and a moving member which, by engaging with the engaging member, 
sets the engaging member in the non-engageable state, and, due to the moving member 
being moved due to operation of the pretensioner mechanism, engagement of the moving 
member with the engaging member is released and the engaging member is changed to the 
engageable state by the urging component. 

[0012] In the webbing retractor recited in claim 2, the urging component urges the 
engaging member toward the engageable state. Due to the moving member engaging with 
the engaging member, the engaging member is set in the non-engageable state. Here, the 
moving member is moved due to the operation of the pretensioner mechanism. In this way, 
the engagement of the moving member with the engaging member is released, and the 
engaging member is changed to the engageable state by the urging component. Therefore, 
the engaging member can be changed from the non-engageable state to the engageable 
state by a simple structure. 

[0013] A webbing retractor recited in claim 3 comprises, in the webbing retractor 
recited in claim 1 : a moving/urging member which, by being moved due to operation of 
the pretensioner mechanism, urges the engaging member and changes the engaging 
member from the non-engageable state to the engageable state. 

[0014] In the webbing retractor recited in claim 3, due to the moving/urging 
member being moved by operation of the pretensioner mechanism, the moving/urging 
member urges the engaging member and changes the engaging member from the 
non-engageable state to the engageable state. Therefore, the engaging member can be 
changed from the non-engageable state to the engageable state by a simple structure. 

[0015] In a webbing retractor recited in claim 4, in the webbing retractor recited in 
any one of claims 1 through 3, the engageable state of the engaging member is maintained 
after operation of the pretensioner mechanism. 

[0016] In the webbing retractor recited in claim 4, the engageable state of the 
engaging member is maintained after operation of the pretensioner mechanism. Therefore, 
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at the time when rotational force in the pull-out direction is applied to the rotating member, 
the engaging member can reliably engage the rotating member. 

[0017] A webbing retractor recited in claim 7 comprises: a webbing applied to a 
vehicle occupant; a pretensioner mechanism, the webbing being taken-up due to the 
pretensioner mechanism being operated; and a maintaining component for, after 
conclusion of operation of the pretensioner mechanism, maintaining a load, which is 
applied from the webbing to the vehicle occupant, at the load at a time of the conclusion of 
operation of the pretensioner mechanism. 

[0018] In the webbing retractor recited in claim 7, the webbing is applied to a 
vehicle occupant. The webbing is taken-up due to operation of the pretensioner 
mechanism. 

[0019] Here, the maintaining component maintains the load, which is applied from 
the webbing to the vehicle occupant after the conclusion of operation of the pretensioner 
mechanism, at the load at the time of the conclusion of operation of the pretensioner 
mechanism. Therefore, the load applied from the webbing to the vehicle occupant after 
operation (after the conclusion of operation) of the pretensioner mechanism can be kept 
substantially constant. 

[0020] A webbing retracting method recited in claim 13 comprises: taking-up a 
webbing by operating a pretensioner mechanism; and at a time of operation of the 
pretensioner mechanism, changing an engaging member from a state in which pulling-out 
of the webbing cannot be impeded to a state in which taking-up of the webbing is 
permitted and pulling-out of the webbing is impeded. 

[0021] A vehicle recited in claim 20 comprises the webbing retractor of any one of 
claims 1 through 6. 
Effects of the Invention 

[0022] In the present invention, the amount of the webbing which is pulled-out after 
the pretensioner mechanism operates can be reduced. Further, in the present invention, the 
load which is applied to the vehicle occupant from the webbing after the pretensioner 
mechanism operates can be kept substantially constant. 
Brief Description of the Drawings 
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[0023] Fig. 1 is an exploded perspective view, as seen from above one side at an 
incline, showing main portions of a webbing retractor relating to a first embodiment of the 
present invention. 

Fig. 2 is an exploded perspective view, as seen from above the one side at an incline, 
showing in detail characteristic portions in the webbing retractor relating to the first 
embodiment of the present invention. 

Fig. 3 is a schematic side view (from which a gear case and a clutch plate are 
omitted), as seen from the one side, showing main portions of a webbing retractor relating 
to a second embodiment of the present invention. 

Fig. 4 is a schematic side view, as seen from the one side, showing a state of the 
main portions at a time when a pretensioner mechanism operates in the webbing retractor 
relating to the second embodiment of the present invention. 

Fig. 5 is a schematic side view, as seen from the one side, showing a state of the 
main portions after the pretensioner mechanism operates in the webbing retractor relating 
to the second embodiment of the present invention. 

Fig. 6 is a graph showing the relationship between an amount of movement of a 
chest portion of a vehicle occupant (horizontal axis) and a load applied from a webbing to 
a shoulder portion of a vehicle occupant (vertical axis) after the start of operation of 
pretensioner mechanisms, for the webbing retractors relating to the first embodiment and 
the second embodiment of the present invention and a conventional webbing retractor. 
Best Modes for Implementing the Invention 

[0024] [First Embodiment] 

Main portions of a webbing retractor 10 relating to a first embodiment ofthe present 
invention are shown in Fig. 1 in an exploded perspective view as seen from above one side 
at an incline. 

[0025] The webbing retractor 10 relating to the present embodiment has a frame 12 
which is shaped as a substantially U-shaped plate as seen in top view. The frame 12 is 
fixed to the interior of a vehicle passenger compartment. A connecting piece 14 spans 
between the top end of one side wall and the top end of another side wall of the frame 12. 
The connecting piece 14 is fixed to the interior of the vehicle passenger compartment. An 



insert-through hole 16 is formed in the connecting piece 14. 

[0026] A spool 18 (take-up shaft), which structures a force limiter mechanism, is 
supported so as to be freely rotatable between the one side wall and the other side wall of 
the frame 12. An elongated, belt-shaped webbing 20 is taken-up on the spool 18. A 
solid-cylindrical shaft 22 provided at the proximal end of the webbing 20 is anchored to 
the spool 18. A vicinity of the proximal end of the webbing 20 is inserted-through the spool 
18 . In this way, the webbing 20 is anchored to the spool 18. Further, in a vicinity of the 
portion which is taken-up on the spool 18, the webbing 20 is inserted-through the 
aforementioned insert-through hole 16. The webbing 20 is applied to an occupant of the 
vehicle. The webbing 20 is taken-up due to the spool 1 8 being rotated in a take-up 
direction. On the other hand, the webbing 20 is pulled-out due to the spool 18 being rotated 
in a pull-out direction. 

[0027] A torsion shaft 24 (energy absorbing member), which structures the force 
limiter mechanism and a maintaining component, is disposed at the central axis portion of 
the spool 18. The torsion shaft 24 can torsionally deform due to the application of a 
torsional load of a predetermined load or more. The other side end of the torsion shaft 24 is 
anchored to the other side end of the spool 18. The torsion shaft 24 rotates integrally with 
the spool 18. 

[0028] A lock gear 26, which serves as a rotating member structuring the force 
limiter mechanism, is provided at the one side of the spool 18. The lock gear 26 is 
anchored at a vicinity of the one side end of the torsion shaft 24. The lock gear 26 rotates 
integrally with the torsion shaft 24 and the spool 1 8 at times other than when the torsion 
shaft 24 is torsionally deformed. 

^[0029] Ratchet teeth 28 are formed at the outer periphery of the lock gear 26. A 
substantially cylindrical knurled hole 30 is formed in the central side of the lock gear 26. 
The knurled hole 30 opens toward the one side. The entire outer periphery of the knurled 
hole 30 is subjected to knurling, such that a knurled surface 32 is formed. 

[0030] A pretensioner mechanism 34 is provided at the outer side of the one side wall 
of the frame 12. The pretensioner mechanism 34 has a pinion 36. The pinion 36 is disposed 
at the one side of the lock gear 26. The pinion 36 is supported at the torsion shaft 24 so as 



to be freely rotatable. Pinion teeth 38 are formed at the one side portion of the pinion 36. 
On the other hand, a cam 40 is formed at the other side portion of the pinion 36. Convex 
and concave portions are formed alternately at the outer periphery of the cam 40. The cam 
40 is inserted into the knurled hole 30. The cam 40 does not contact the knurled surface 32. 
In this way, the lock gear 26 can rotate independently of the pinion 36. 

[003 1] The pretensioner mechanism 34 has a clutch plate 42. The clutch plate 42 is 
disposed between the lock gear 26 and the pinion 36. A plurality of meshing claws 44 are 
formed at the central side of the clutch plate 42. The respective meshing claws 44 
project-out from the clutch plate 42 toward the other side. The respective meshing claws 
44 fit-together with the respective concave portions of the cam 40. In this way, the clutch 
plate 42 is mounted to the pinion 36. The respective meshing claws 44 are, together with 
the cam 40, inserted into the knurled hole 30. The respective meshing claws 44 do not 
contact the knurled surface 32. In this way, the lock gear 26 can rotate independently of the 
clutch plate 42. Further, a plurality of cut-outs 46 are formed in the outer periphery of the 
clutch plate 42. 

[0032] The pretensioner mechanism 34 has a cylinder 48 which is shaped as a 
substantially L-shaped cylindrical tube. The cylinder 48 is fixed to the outer side of the one 
side wall of the frame 12, beneath the pinion 36. A gas generator 50 is provided at the 
lower side end of the cylinder 48. A generator cap 52, which is shaped as a cylindrical tube 
having a floor, is fixed at the lower side end of the cylinder 48. The gas generator 50 closes 
the lower side end of the cylinder 48 in the state in which the generator cap 52 is placed 
thereon. 

[0033] The pretensioner mechanism 34 has a piston 54 (restricting member)^ The 
piston 54 is inserted into the cylinder 48 from the top end of the cylinder 48. An O-ring 56 
is provided at the lower end of the piston 54. The O-ring 56 seals the region between the 
lower end of the piston 54 and the cylinder 48. Further, a rack 58 is formed at a region 
other than the lower end of the piston 54. 

[0034] As shown in detail in Fig. 2, a gear case 60 is provided between the one side 
wall of the frame 12 and the pretensioner mechanism 34. The gear case 60 covers the one 
side of the lock gear 26. A circular through-hole 62 is formed in the center of the gear case 

7 



60. The through-hole 62 exposes the knurled hole 30 of the lock gear 26. A 
flat-plate-shaped stopper plate 64 stands erect perpendicularly at the upper end of the gear 
case 60. The stopper plate 64 is disposed parallel to the vertical direction. A 
curved-plate-shaped guide plate 66 stands erect perpendicularly at the peripheral portion of 
the gear case 60. The guide plate 66 extends in the take-up direction from the lower end of 
the stopper plate 64 along the outer periphery of the through-hole 62. An accommodating 
hole 68 is formed at the diagonally upper portion of the gear case 60. The accommodating 
hole 68 is formed in the shape of a rectangular column which is curved in an arc-shape. 
The accommodating hole 68 opens toward the one side. A compression coil spring 70 
serving as an urging component is accommodated in the accommodating hole 68. 

[0035] A lock member 72 spans between the one side wall and the other side wall of 
the frame 12. A lock plate 74 is provided at the one side end of the lock member 72. At the 
one end, the lock plate 74 is supported so as to be freely rotatable at the lower portion of 
the gear case 60. The lock plate 74 is disposed diagonally beneath the lock gear 26. Lock 
teeth 76 are formed at the other end of the lock plate 74. The lock plate 74 is disposed at a 
non-meshable position at the side opposite the lock gear 26. The lock plate 74 is in a 
non-meshable state in which the lock teeth 76 cannot mesh with the ratchet teeth 28 of the 
lock gear 26. 

[0036] As shown in detail in Fig. 2, a lock pawl 78, which serves as an engaging 
member structuring the maintaining component, is provided at the outer side of the one 
side wall of the frame 12, diagonally above the lock gear 26. At one end, the lock pawl 78 
is rotatably supported at the one side wall of the frame 12. A guide plate 80 is disposed at 
the one side of the lock pawl 78. The central portion of the guide plate 80 is, together with 
the lock pawl 78, rotatably supported at the one side wall of the frame 12. One end of the 
guide plate 80 is inserted into the accommodating hole 68 of the gear case 60. Due to the 
compression coil spring 70 within the accommodating hole 68, the other end of the guide 
plate 80 is urged in the direction of rotating toward the lock gear 26. A pair of guide legs 
82, 84 are formed at the other end of the guide plate 80. The pair of guide legs 82, 84 
project toward the other side. The one guide leg 82 is disposed at the side opposite the lock 
gear 26. On the other hand, the other guide leg 84 is disposed at the lock gear 26 side. A 
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vicinity of the other end of the lock pawl 78 is disposed between the pair of guide legs 82, 
84. The other end of the lock pawl 78 is urged in the direction of rotating toward the lock 
gear 26 by the one guide leg 82. 

[0037] A lock stopper 86 serving as a moving member is provided at the one side of 
the clutch plate 42. The lock stopper 86 is formed in the shape of a substantially 
rectangular column which is curved along the outer periphery of the through-hole 62 of the 
gear case 60. A predetermined number (two in the present embodiment) of shear pins 88 
are formed at the other side surface of the lock stopper 86. The predetermined number of 
shear pins 88 are inserted in the predetermined number of cut-outs 46 of the upper portion 
of the clutch plate 42. In this way, the lock stopper 86 is positioned at the upper portion of 
the clutch plate 42. A rectangular-column-shaped stopper column 90 is formed at the 
pull-out direction side end of the lock stopper 86. The stopper column 90 projects from the 
lock stopper 86 toward the other side, and engages with the lock gear 26 side of the other 
end of the lock pawl 78. In this way, due to the stopper column 90, the lock pawl 78 is 
disposed at a non-meshable position (non-engageable position) at the side opposite the 
lock gear 26, against the urging force of the compression coil spring 70. The lock pawl 78 
is in a non-meshable state (non-engageable state) in which the other end of the lock pawl 
78 cannot mesh (engage) with the ratchet teeth 28. 

[0038] Operation of the present embodiment will be described next. 

[0039] In the webbing retractor 10 having the above-described structure, when it is 
sensed that the pull-out acceleration of the webbing 20 has become greater than or equal to 
a predetermined acceleration, or at the time of a rapid deceleration of the vehicle, or the 
like, the lock plate 74 of the lock member 72 is temporarily rotated toward the meshabte 
position at the lock gear 26 side. In this way, the lock plate 74 is changed to a meshable 
state in which the lock teeth 76 do not mesh with the ratchet teeth 28 of the lock gear 26 to 
which rotational force in the take-up direction is applied, and the lock teeth 76 mesh with 
the ratchet teeth 28 of the lock gear 26 to which rotational force in the pull-out direction is 
applied. 

[0040] Further, pull-out load is applied to the webbing 20 from the vehicle occupant, 
and rotational force in the pull-out direction is applied to the spool 18, the torsion shaft 24 



and the lock gear 26. In this way, the lock teeth 76 mesh with the ratchet teeth 28, rotation 
of the lock gear 26 in the pull-out direction is impeded, and pulling-out of the webbing 20 
is impeded. 

[0041] By the way, the other end of the lock pawl 78 is urged in the direction of 
rotating toward the lock gear 26, by the compression coil spring 70 via the guide leg 82 of 
the guide plate 80. The stopper column 90 of the lock stopper 86 is engaged with the lock 
gear 26 side of the other end of the lock pawl 78. In this way, the lock pawl 78 is disposed 
at the non-meshable position at the side opposite the lock gear 26, and the other end of the 
lock pawl 78 is in the non-meshable state in which it cannot mesh with the ratchet teeth 28 
of the lock gear 26. 

[0042] Here, at the time of an emergency (e.g., at the time of a rapid deceleration) of 
the vehicle, the pretensioner mechanism 34 is operated, and the gas generator 50 generates 
gas. In this way, the piston 54, together with the O-ring 56, is raised (moved) within the 
cylinder 48, and the rack 58 of the piston 54 meshes with the pinion teeth 38 of the pinion 
36, and the pinion 36 is rotated in the take-up direction. Therefore, the pinion 36 is rotated 
relative to the clutch plate 42, and the respective meshing claws 44 of the clutch plate 42 
mesh with the respective convex portions of the cam 40 of the pinion 36. In this way, the 
respective meshing claws 44 of the clutch plate 42 are moved toward the radial direction 
outer side of the clutch plate 42, and mesh with the knurled surface 32 of the lock gear 26. 
Accordingly, the clutch plate 42 and the lock gear 26 are rotated in the take-up direction, 
integrally with the pinion 36. Therefore, the torsion shaft 24 and the spool 18 are rotated in 
the take-up direction integrally with the lock gear 26, and the webbing 20 is taken-up. 

[0043] At the time when the pretensioner mechanism 34 is operated and the clutch ^ 
plate 42 is rotated in the take-up direction, the lock stopper 86 is rotated (moved) in the 
take-up direction together with the clutch plate 42, while being guided by the guide plate 
66 of the gear case 60. Further, the stopper column 90 of the lock stopper 86 abuts the 
stopper plate 64 of the upper end of the gear case 60. In this way, the predetermined 
number of shear pins 88 of the lock stopper 86 are sheared, and the lock stopper 86 is 
disposed at a position at which the stopper column 90 abuts the stopper plate 64. 

[0044] Therefore, the engagement of the stopper column 90 with the other end of the 
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lock pawl 78 is released, and the other end of the lock pawl 78 is rotated toward the lock 
gear 26 by the urging force of the compression coil spring 70 via the guide leg 82 of the 
guide plate 80. In this way, the lock pawl 78 is disposed at the meshable position 
(engageable position) at the lock gear 26 side. Therefore, the lock pawl 78 is changed to 
the meshable state (engageable state) in which the other end of the lock pawl 78 does not 
mesh with the ratchet teeth 28 of the lock gear 26 to which rotational force in the take-up 
direction is applied, and the other end of the lock pawl 78 meshes with the ratchet teeth 28 
of the lock gear 26 to which rotational force in the pull-out direction is applied. Note that, 
at the time when the lock pawl 78 is changed to the meshable state, due to the urging force 
of the compression coil spring 70, the guide leg 84 of the guide plate 80 is disposed at a 
position abutting the ratchet teeth 28 which are rotated, and the other end of the lock pawl 
78 is disposed at a position which does not abut the ratchet teeth 28 which are rotated. 

[0045] In this way, as described above, at the time when the pretensioner mechanism 
34 is operated and the lock gear 26 is rotated in the take-up direction, the other end of the 
lock pawl 78 does not mesh with the ratchet teeth 28 of the lock gear 26. Therefore, 
rotation of the lock gear 26 in the take-up direction due to the operation of the pretensioner 
mechanism 34 is permitted. 

[0046] On the other hand, after operation (after the conclusion of operation) of the 
pretensioner mechanism 34, pull-out load is applied to the webbing 20 from the vehicle 
occupant, and, immediately after rotational force in the pull-out direction is applied to the 
spool 18, the torsion shaft 24 and the lock gear 26, the other end of the guide plate 80 is 
rotated toward the lock gear 26 by the rotational force in the pull-out direction of the 
ratchet tooth 28 which the guide leg 84 of the guide plate 80 abuts first. In this way, the 
other end^of the lbck pawl 78 is rotated toward the lock gear 26 by the guide leg 82 of the 
guide plate 80, and meshes with the next ratchet tooth 28 in the take-up direction after that 
ratchet tooth 28. Therefore, rotation of the lock gear 26 in the pull-out direction is impeded, 
and pulling-out of the webbing 20 is impeded. 

[0047] Further, after the rotation of the lock gear 26 in the pull-out direction is 
impeded by the lock pawl 78 and the pulling-out of the webbing 20 is impeded in this way, 
at the time when the torsional load applied to the torsion shaft 24 from the vehicle 
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occupant via the webbing 20 and the spool 18 is greater than or equal to a predetermined 
load, the force limiter mechanism is operated. Namely, due to the torsion shaft 24 being 
torsionally deformed, the spool 18 is rotated in the pull-out direction independently of the 
lock gear 26. In this way, the webbing 20 is pulled-out, and the load (energy) applied to the 
vehicle occupant from the webbing 20 is absorbed. 

[0048] Due to the above, as compared with a case in which the lock teeth 76 of the 
lock plate 74 are made to mesh with the ratchet teeth 28 of the lock gear 26 and pulling-out 
of the webbing 20 is impeded due to it being sensed that the pull-out acceleration of the 
webbing 20 has become greater than or equal to the predetermined acceleration after the 
pretensioner mechanism 34 operates, the amount of the webbing 20 which is pulled-out 
can be reduced from after the operation of the pretensioner mechanism 34 until the 
operation of the force limiter mechanism. 

[0049] Further, as described above, due to the operation of the pretensioner 
mechanism 34, the lock stopper 86 is rotated together with the clutch plate 42, and the 
engagement of the stopper column 90 with the lock pawl 78 other end is released. In this 
way, the other end of the lock pawl 78 is rotated toward the lock gear 26 by the urging 
force of the compression coil spring 70, and the lock pawl 78 is changed from the 
non-meshable state to the meshable state. Therefore, the lock pawl 78 can be changed from 
the non-meshable state to the meshable state by a simple structure. 

[0050] Further, the urging force of the compression coil spring 70 is transferred to 
the lock pawl 78 via only the guide plate 80. Therefore, the number of parts is smaller, and 
compactness can be aimed for. Moreover, the responsiveness of the lock pawl 78 with 
respect to the urging force of the compression coil spring 70 can be made to be good. 

[0051] By the way, in a conventional webbing retractor, the lock pawl 78 does not 
impede the rotation of the lock gear 26. Therefore, the rotation of the lock gear is first 
impeded by the lock plate and the pulling-out of the webbing is impeded, due to it being 
sensed that the pull-out acceleration of the webbing has become greater than or equal to the 
predetermined acceleration after the pretensioner mechanism operates. Further, rotational 
force in the take-up direction due to the pretensioner mechanism is applied to the one end 
side of the torsion shaft. Moreover, impeding of rotation of the lock gear by the lock plate 
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is carried out at the other end side of the torsion shaft. Therefore, when the force limiter 
mechanism operates after operation of the pretensioner mechanism, the one end side of the 
torsion shaft is rotated in the pull-out direction, and the torsion shaft is torsionally 
deformed. In this way, at the pretensioner mechanism, the piston is moved in the direction 
of being returned to the interior of the cylinder. 

[0052] Therefore, as shown by two-dot chain line S in Fig. 6, the amount of the 
webbing which is pulled-out becomes large from operation conclusion time point A of the 
pretensioner mechanism to rotation impeding time point B of the lock gear by the lock 
plate. In this way, the load which is applied from the webbing to the vehicle occupant (the 
shoulder portion of the vehicle occupant) is greatly reduced. Further, when the force 
limiter mechanism operates after the rotation impeding time point B of the lock gear by the 
lock plate, at the pretensioner mechanism, the movement of the piston in the direction of 
being returned to the interior of the cylinder is hindered due to the remaining gas within 
the cylinder. In this way, the torsional deformation of the torsion shaft due to the rotation 
of the one end side of the torsion shaft in the pull-out direction is hindered, and the load 
which is applied from the webbing to the vehicle occupant greatly increases. 

[0053] On the other hand, in the webbing retractor 10 relating to the present 
embodiment, the lock pawl 78 impedes rotation of the lock gear 26 immediately after the 
conclusion of operation of the pretensioner mechanism 34 (before it is sensed that the 
pull-out acceleration of the webbing 20 has become greater than or equal to the 
predetermined acceleration). Further, rotational force in the take-up direction due to the 
pretensioner mechanism 34 is applied to the one side of the torsion shaft 24. Moreover, at 
the one side of the torsion shaft 24, impeding of the rotation of the lock gear 26 by the Jock 
pawl 78 is carried out. Therefore, when the force limiter mechanism operates after the 
operation of the pretensioner mechanism 34, the other side of the torsion shaft 24 is rotated 
in the pull-out direction, and the torsion shaft 24 is torsionally deformed. In this way, at the 
pretensioner mechanism 34, the piston 54 is not moved in the direction of being returned to 
the interior of the cylinder 48. 

[0054] Therefore, as shown by thick line T in Fig. 6, immediately after operation 
conclusion time point C of the pretensioner mechanism 34, the amount of the webbing 20 

13 



tl 

I 



which is pulled-out is small. In this way, a reduction in the load applied from the webbing 
20 to the vehicle occupant (the shoulder portion of the vehicle occupant) can be suppressed 
or prevented. Further, when the force limiter mechanism operates after the operation 
conclusion time point C of the pretensioner mechanism 34, at the pretensioner mechanism 
34, the piston 54 is not moved in the direction of being returned to the interior of the 
cylinder 48. In this way, the load applied from the webbing 20 to the vehicle occupant does 
not greatly increase. 

[0055] Therefore, the load applied from the webbing 20 to the vehicle occupant after 
the conclusion of operation of the pretensioner mechanism 34 is maintained at that load 
(e.g., within ± 0.5 N of that load) at the time of the conclusion of operation of the 
pretensioner mechanism 34. Accordingly, the load applied from the webbing 20 to the 
vehicle occupant after the conclusion of operation of the pretensioner mechanism 34 can 
be kept substantially constant. 

[0056] [Second Embodiment] 

Main portions of a webbing retractor 100 relating to a second embodiment of the 
present invention are shown in Fig. 3 in a schematic side view as seen from the one side. 

[0057] The webbing retractor 100 relating to the present embodiment differs from 
the above-described first embodiment with respect to the following points. 

[0058] The compression coil spring 70, the lock pawl 78, and the guide plate 80 of 
the above-described first embodiment are not provided in the webbing retractor 100. 

[0059] The lock plate 74 of the lock member 72 is the engaging member which 
structures the maintaining component. In a vicinity of one end, the lock plate 74 is 
supported so as to be freely rotatable at the lower portion of the gear case 60^ The lock 
plate 74 is disposed at a non-meshable position (non-engageable position) at the side 
opposite the lock gear 26. The lock plate 74 is in a non-meshable state (non-engageable 
state) in which the lock teeth 76 of the other end of the lock plate 74 cannot mesh (engage) 
with the ratchet teeth 28 of the lock gear 26. 

[0060] The lock stopper 86 structures a moving/urging member. One end of a coil 
spring 102, which structures the moving/urging member, is fixed to the take-up direction 
side end of the lock stopper 86. The coil spring 102 is in the state of its natural length at 

14 



which it does not apply urging force. The other end of the coil spring 102 extends toward 
the one end of the lock plate 74. 

[0061] Operation of the present embodiment will be described next. 

[0062] In the webbing retractor 100 of the above-described structure, in the same 
way as in the above-described first embodiment, when it is sensed that the pull-out 
acceleration of the webbing 20 has become greater than or equal to a predetermined 
acceleration, or at the time of a rapid deceleration of the vehicle, or the like, the lock plate 
74 of the lock member 72 is temporarily rotated to the meshable position and changed to 
the meshable state. In this way, at the time when pull-out load is applied from the vehicle 
occupant to the webbing 20, pulling-out of the webbing 20 is impeded. 

[0063] Here, at the time of an emergency (e.g., at the time of a rapid deceleration) of 
the vehicle, in the same way as in the above-described first embodiment, the pretensioner 
mechanism 34 is operated, and the webbing 20 is taken-up. 

[0064] At the time when the pretensioner mechanism 34 is operated and the clutch 
plate 42 is rotated in the take-up direction, the lock stopper 86 and the coil spring 102 are 
rotated (moved) in the take-up direction together with the clutch plate 42, while the lock 
stopper 86 is guided by the guide plate 66 of the gear case 60. Further, the stopper column 
90 of the lock stopper 86 abuts the stopper plate 64 of the upper end of the gear case 60. In 
this way, the predetermined number of shear pins 88 of the lock stopper 86 are sheared, 
and the lock stopper 86 and the coil spring 102 are disposed at the position at which the 
stopper column 90 abuts the stopper plate 64. 

[0065] Therefore, as shown in Fig. 4, at the other end, the coil spring 102 in the state 
of being compressed abuts the one end of the lock plate 74, and the lock teeth 76 of the 
other end of the lock plate 74 are rotated toward the lock gear 26 by the urging force of the 
coil spring 102. In this way, the lock plate 74 is disposed at the meshable position 
(engageable position) at the lock gear 26 side. Therefore, the lock plate 74 is changed to 
the meshable state (engageable state) in which the lock teeth 76 do not mesh with the 
ratchet teeth 28 of the lock gear 26 to which rotational force in the take-up direction is 
applied and the lock teeth 76 mesh with the ratchet teeth 28 of the lock gear 26 to which 
rotational force in the pull-out direction is applied. 
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[0066] Further, as shown in Fig. 5, after operation (after the conclusion of operation) 
of the pretensioner mechanism 24, the rack 58 of the piston 54 contacts the stopper column 
90 of the lock stopper 86. Therefore, movement of the lock stopper 86 is restricted, and the 
meshable state of the lock plate 74 is maintained. 

[0067] In this way, as described above, at the time when the pretensioner mechanism 
34 is operated and the lock gear 26 is rotated in the take-up direction, the lock teeth 76 of 
the lock plate 74 do not mesh with the ratchet teeth 28 of the lock gear 26. Therefore, 
rotation of the lock gear 26 in the take-up direction due to the operation of the pretensioner 
mechanism 34 is permitted. 

[0068] On the other hand, after operation of the pretensioner mechanism 34, 
immediately after pull-out load is applied from the vehicle occupant to the webbing 20 and 
rotational force in the pull-out direction is applied to the spool 18, the torsion shaft 24 and 
the lock gear 26, the lock teeth 76 of the lock plate 74 mesh with the ratchet teeth 28 of the 
lock gear 26. Therefore, rotation of the lock gear 26 in the pull-out direction is impeded, 
and pulling-out of the webbing 20 is impeded. 

[0069] Further, after rotation of the lock gear 26 in the pull-out direction is impeded 
by the lock plate 74 and pulling-out of the webbing 20 is impeded after the operation of the 
pretensioner mechanism 34 in this way, at the time when the torsional load applied from 
the vehicle occupant to the torsion shaft 24 via the webbing 20 and the spool 1 8 is greater 
than or equal to a predetermined load, the force limiter mechanism is operated in the same 
way as in the above-described first embodiment. In this way, the webbing 20 is pulled-out, 
and the load (energy) applied from the webbing 20 to the vehicle occupant is absorbed. 

[0070] Due to the above, as compared with a case in which the lock teeth 76 of the 
lock plate 74 are made to mesh with the ratchet teeth 28 of the lock gear 26 and pulling-out 
of the webbing 20 is impeded due to it being sensed that the pull-out acceleration of the 
webbing 20 has become greater than or equal to the predetermined acceleration after the 
pretensioner mechanism 34 operates, the amount of the webbing 20 which is pulled-out 
can be made to be small from after the operation of the pretensioner mechanism 34 until 
the operation of the force limiter mechanism. 

[0071] Further, as described above, due to the operation of the pretensioner 
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mechanism 34, the lock stopper 86 and the coil spring 102 are rotated together with the 
clutch plate 42. In this way, the lock teeth 76 of the lock plate 74 are rotated toward the 
lock gear 26 by the urging force of the coil spring 102, and the lock plate 74 is changed 
from the non-meshable state to the meshable state. Therefore, the lock plate 74 can be 
changed from the non-meshable state to the meshable state by a simple structure. 

[0072] Moreover, after operation of the pretensioner mechanism 34, movement of 
the lock stopper 86 is restricted by the rack 58 of the piston 54, and the meshable state of 
the lock plate 74 is maintained. Therefore, at the time when rotational force is applied in 
the pull-out direction to the lock gear 26, the lock teeth 76 of the lock plate 74 can reliably 
mesh with the ratchet teeth 28 of the lock gear 26. 

[0073] Further, the urging force of the coil spring 102 is directly transferred to the 
lock plate 74. Therefore, as compared with the above-described first embodiment, the 
number of parts is even fewer, and compactness can be aimed for even more. Moreover, as 
compared with the above-described first embodiment, the responsiveness of the lock plate 
74 with respect to the urging force of the coil spring 102 can be made to be better. 

[0074] Moreover, the function of the lock plate 74 in the present embodiment serves 
as both of the functions of the lock plate 74 and the lock pawl 78 in the above-described 
first embodiment. Therefore, the number of parts can be made to be even fewer. 

[0075] By the way, in the webbing retractor 100 relating to the present embodiment, 
the lock plate 74 impedes rotation of the lock gear 26 immediately after the conclusion of 
operation of the pretensioner mechanism 34 (before it is sensed that the pull-out 
acceleration of the webbing 20 has become greater than or equal to the predetermined 
acceleration). Further, rotational force in the take-up direction due to the pretensioner 
mechanism 34 is applied to one side of the torsion shaft 24. Moreover, at the one side of 
the torsion shaft 24, impeding of the rotation of the lock gear 26 by the lock plate 74 is 
carried out. Therefore, when the force limiter mechanism operates after the operation of 
the pretensioner mechanism 34, the other side of the torsion shaft 24 is rotated in the 
pull-out direction, and the torsion shaft 24 is torsionally deformed. In this way, at the 
pretensioner mechanism 34, the piston 54 is not moved in the direction of being returned to 
the interior of the cylinder 48. 
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[0076] Therefore, as shown by the thick line T in Fig. 6, immediately after the 
operation conclusion time point C of the pretensioner mechanism 34, the amount of the 
webbing 20 which is pulled-out is small. In this way, a reduction in the load applied from 
the webbing 20 to the vehicle occupant (the shoulder portion of the vehicle occupant) can 
be suppressed or prevented. Further, when the force limiter mechanism operates after the 
operation conclusion time point C of the pretensioner mechanism 34, at the pretensioner 
mechanism 34, the piston 54 is not moved in the direction of being returned to the interior 
of the cylinder 48. In this way, the load applied from the webbing 20 to the vehicle 
occupant does not greatly increase. 

[0077] Therefore, the load applied from the webbing 20 to the vehicle occupant after 
the conclusion of operation of the pretensioner mechanism 34 is maintained at that load 
(e.g., within ± 0.5 N of that load) at the time of the conclusion of operation of the 
pretensioner mechanism 34. Accordingly, the load applied from the webbing 20 to the 
vehicle occupant after the conclusion of operation of the pretensioner mechanism 34 can 
be kept substantially constant. 

[0078] Note that, in the above-described first embodiment and second embodiment, 
the lock stopper 86 is a structure which is mounted to the clutch plate 42. However, it 
suffices for the lock stopper (the moving member or the moving/urging member) to be a 
structure which is mounted to an operation member (e.g., the pinion 36 or the piston 54) 
which is operated by the operation of the pretensioner mechanism. 
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torsion shaft (maintaining component) 
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lock gear (rotating member) 
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pretensioner mechanism 
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74 


lock plate (engaging member, maintaining component) 
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86 lock stopper (moving member, moving/urging 

1 00 webbing retractor 

102 coil spring (moving/urging member) 
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